The undoubted 'global warming' over the past half century or so has focused at-9 tention on the role of changes in solar irradiance (and the solar wind) on a variety 10 of timescales and the relevance of cloud cover (CC). As is well known, the effect of
desirable.
48 the case of the Earth the ratio is a little higher, the equilibrium temperature being 66 about 394
• K and the actual 295
• K (ie a reduction of about 25%).
67
In Figure 1 , we use T = 294
• K, the equilibrium temperature, so the line is somewhat 
124
The role of the oceans in comparison with that of the land can be seen by means of as adopted in our earlier work (Erlykin et al, 2009a ). 
The 1940 peak

147
It has been remarked already that there is a consistent peak in temperature in 1940,
148
for the Global averages, for all situations : GLO, LAN and OCE. peak.
155
The surprising peak in 1940 has been commented on by a number of workers (eg 
167
Another explanation put forward is that the 1940 'peak' was due to a post 1940
168
'dip' caused by the effects of bio-mass burning (Nagashima et al, 2006).
169
The detailed discussion of the '1940-peak' is to draw attention to the hazards in- 
Temperature, SSN correlation over the whole Century
173
In an attempt to apply a consistent analysis to the data we inspect the temperature 174 record in Figure 3b , (the upper line) which is decadely averaged and corrected for the another indicator that Cycle 23 is anomalous.
202
As a check, we have used an alternative set of Global temperature data, that over The Global mean (0.06 ± 0.02 • C) is consistent with our 0.05 ± 0.02 • C just derived.
207
The fact that the mean value of ∆T over land is greater than that over the oceans than that in the North for reasons of the greater proximity to water in the South.
211
We are mindful of the contributions of other effects to changes in surface temperature 1-year smoothing is ±0.09 • C; this value will be needed later.
220
Repeating the analysis to give the mean values of ∆T and SI for the 'corrected' time 221 dependence in Figure 3b gives ∆T = 0.01 0.77 ±0.05, a correlation coefficient r = 0.98 and a correlation probability p < 0.001.
246
The overall situation regarding the probabilities is satisfactory and supports the 247 contention that there is a good correlation over 1000 years.
248
The near-proportionality of ∆T to the solar forcing (∆SI) used in the calculations,
249
with the small volcanic forcing correction adds validity to the arguments put forward for the same period in (Erlykin et al, 2009b) . In that work we found for the Fourier 257 frequency spectrum, peaks at 0.0039 and 0.0072 month −1 , i.e. 21-and 11.6 -years.
258
Independent analyses have been made by others (eg Vecchio and Nanni, 1994, for 259 the last century) show peaks in the 'relative variance' at ∼20 years (the Hale cycle).
260
Turning to the last millennium, inspection of the ∆T, time profile shows the presence 261 of some 50 peaks in this period, ie a mean separation of ∼20 years. This is borne 262 out by the Fourier analysis which shows a peak at about 20 years.
263
At the level of examination here there is no evidence for significant phase lag between 264 the changes in SI and temperature, except, perhaps for the periods 1000 -1100 and 265 1600 -1700, where the correlation probabilities in Table 2 are poor. the very low air density involved (the total, for all wavelengths, is only ∼1Wm −2 ).
312
If the odd-even Cycle differences found for SSN (and other indicators) are present in 313 the UV, too, then UV irradiance is a good candidate for the observations in Figure   314 3b. This aspect can be considered further. 
361
The trend seems physically sound. 
The extent to which the solar irradiance change accounts for Global Warming
363
By confirming the conversion factor for changes in SI to changes in temperature we 
369
There is thus no evidence for any excess warming over and above 'natural causes' 370 in this period. 
Post-1984 results : the 11-year cycle
373
There is a wealth of literature on the relationship between the mean cloud cover, HCC, MCC and LCC is difficult; however, it can and will be done. rather to means over a 5 year bin. The random error on each point is about ± 0.15%.
402
There is seen to be a strong anti-correlation of CC with SSN for the latitude range It is interesting that the '1970 dip' so strongly marked in the ∆T plot (Figure 3b ), is 417 associated with the peaks in low cloud and the minima in high cloud, both in Figure   418 5. This again agrees with the fact that there is a strong negative correlation between
419
LCC and MCC; indeed our explanation of the apparent LCC, CR correlation itself 420 is that it is SI (rather than CR) that is responsible, the mechanism being the heating authors found a peak-to-peak variation for a three-year running mean of the yearly 427 daytime total cloud cover over the ocean of 0.7 ± 0.2%.
428
A slow rise in low cloud cover over the 50-year period with a somewhat smaller fall 429 in high cloud cover over the same period is a prominent feature of Figure 5 . We
430
estimate an overall mean increase of 3.0 ± 0.5% over both cloud height ranges and and this is opposite to the trend found for the synoptic cloud results for 'low' clouds.
467
It would be surprising if the difference in the 'low' definitions had such a big effect.
468
More relevant is to examine the trend for the whole cloud amount, ie 'low' and 'high' in Figure 5a and the low value of high cloud cover in Figure 5b . This is a satisfying 481 result.
482
Less satisfying is the situation with the long term trends in CC in Figures 5a and 5b .
483
It will be remembered that the upward temperature trend has been removed from can be considered, in a similar way to that for temperature (Section 2.4.2).
491
Summarising, we have the following ∆SI/SI changes needed to change the CC by 492 2%.
493
1 day 29% (night/day, typically) 29%
1 year (latitude variation of ISCCP data) 6%
11 year (LCC) 0.1%
22 year (50y analysis, here) 0.01%
494
As with the temperature changes, the trend seems reasonable. 
504
The CR peak is interesting in that normally the SSN would have started to rise 505 up to a year previously (the well known hysterysis effect caused by CR diffusion) 506 but it did not. A further anomaly has been the unusually low peak SSNo for Cycle of some 4-6 years. Clearly, such a cooling did not start as predicted (in 1994-1996) 526 but an open mind should be kept about the cooling prospect.
527
The statistical significance of the 2008 reduction is not high, however, for the fol- 2.5% probability.
535
(ii) A 0.2 • C or more dip has occurred on 16 occasions in the period of the observations, having an anomalous origin.
549
It can be remarked that the shallow convexity in the dashed curve is consistent with 550 the 'standard' SI effect. expectation. An explanation in terms of anthropogenic causes for the temperature 576 rise seems likely, although it cannot be ruled out that the slow cloud cover changes 577 are an artifact.
578
The lack of an explanation for the actual geographical pattern of the strong correla-579 tion of low cloud cover with solar irradiance (negative)(see Section 1), is still present.
580
An explanation in terms of the changes to the atmospheric circulation 'geography' the magnitude of the effect may well be as has been estimated.
583
The mechanism responsible for the temperature and Cloud Cover changes is clearly
584
'solar' but whether the initiating energy is supplied by radiation (UV, as described) 
